17(a) 


Meriam 4f,4/r: System of Particles- Newtons and Law 


A System consists of H particles, L Siaa m = =m; 


Defines F = center f mass x 


or Loe = centen of aravity 


— 


R= S uM of all entennad forces achina on M- 
f: = 


= Stum of all intennad forces actina on M; 


From Newton's and Law, for each particle L, 


z + f; = URR ) 2 l= 12,34 


F+ 2 f = >m; 
But from x 3 this Aem equals m is 


=æ For a oystem of N particles, 


N 
D> p-> ma. (onl external Jorces Count) 


17(b) 


Meriam ni zN h ' System of Partides — Work & Energy 
for eadh part icle t RA =(T,). a U2), + 


Cum eqn * Cor al particles 


Should we inelude internal work performed by 


one particle ov" aneka 4 t 


tension 


ore je 


5 
° @ 
g 


ITC) 
WORK -ENERGY 

The System of five identical spheres is released 
from rest in the position shown and moves 
in the vertical plane under the influence of 
gravity. The two rigid arms are freely hinged 
fo the Upper Sbhere. Neglect friction and 
tind the velocity i% with which the upper 
sphere strikes the horizontal surface. 


As Sphtnes approach {inal position ©, V = Ve <0 
(at position, sphoes ae ane centers of zeno velocity). 


hiso, Vp = Vla ) W = Vi ot pasion (2) 
O -mgs 
T = Oe Meso, 
Ta Co on 1a Ca da 
x 
My Sea +4 wr tk mE) z ng bir +g b vz +a blrx 


> V, for conten sphere = 2Vavz 4b/3 


/7(d) 
Meri am y | I mpulse - Mowentum Lor System ol, Particles 


System of M particles with centen of mass G ab Te 
Let op =Posifion of particle wi G 


Um a 


r > mir; =m; (È + P;) 
B7 0 = M 
E Mi S mp 0 


ART 4/2 GENERALIZED NEWTONS SECOND LAW /7 ( ) 
: i ‘COME | A 


fhe two 3-Ag S0heres Siide on a smooth 
Aerizontal surface in the x-y pilane and 
are connected by the two identical Springs 
of negligible mass. Cofcuf/ate the x-compo- 
nent of the acceleration of each sphere 
Gue lo fhe oction of the 60-A/ force GO- 
bited to the junction of the springs. 
3 kg 


center of mass G of the 
60N | | | 
eo KX system /s always midway 
belween SHheres, SO X COM- | 


ponent of Qee! of each sobere egua/s G 


for system ZF =(nG, , 60= 2(3)G, 


I7(F) 


Summ any 


Fora system of NV particles, e.g; =u 


Next Lecture 
' Read 4/4 — u/s (Enenay g Momentum ) 


